Abstract: Caporossi, Chasser and Furtula in [Les Cahiers du GERAD (2009) G-2009 conjectured that the distance energy of a complete multipartite graph of order n with r ≥ parts, each of size at least 2, is equal to (n − r). Stevanovic, Milosevic, Hic and Pokorny in [MATCH Commun. Math. Comput. Chem. 70 (2013), no. 1, 157-162.] proved the conjecture, and then Zhang in [Linear Algebra Appl. 450 (2014), 108-120.] gave another proof. We give a shorter proof of this conjecture using the interlacing inequalities of a positve semi-de nite rank-1 perturbation to a real symmetric matrix.
Given a connected graph G of order n ≥ with vertex labels { , , . . . , n}, de ne the distance matrix [3] 
D(G) = [d ij ] of G by d ij = dist(i, j) ≥ if i ≠ j, otherwise d ii = . Then D(G) is a real symmeric matrix with zero diagonal entries. Hence the distance spectrum Sp D (G) of G is the collection of real eigenvalues of D(G), called distance eigenvalues of G:
Sp
A comprehensive survey on distance spectra can be found in [1] . Next de ne the distance energy [5] E D (G) of G as follows:
Since trD(G) = , we have λ + · · · + λn = , and so
This equivalent de nition of distance energy is useful when positive eigenvalues are hard to compute. It is interesting and also important to compute the distance energy for speci c families of graphs. Caporossi, Chasser and Furtula in [2] conjectured the closed formula for the distance energy of complete multipartite graphs (see Theorem 2). This conjectured formula was con rmed for the case of bipartite graphs by Stevanovic and Indulal in [6] . Later Stevanovic, Milosevic, Hic and Pokorny in [7] proved the full conjecture. Recently, Zhang in [8] gave another proof. However, both proofs are long and involved. In this note, we give a shorter proof using the interlacing inequalities of a positve semi-de nite rank-1 perturbation to a real symmetric matrix. Lemma 1. Let A be an n × n real symmetric matrix. For any real vector x, we have the interlacing inequalities:
where λ k (·) denotes the k-th eigenvalue of a real symmetric matrix when arranged from largest to smallest. 
Take B = xx T a positive semi-de nite rank-1 matrix with eigenvalues
Then we have λ i (A + xx T ) ≥ λ i (A) for i = , . . . , n, and λ i (A) ≥ λ i+ (A + xx T ) for i = , . . . , n − . 
where J a,b is the a×b matrix with all entries equal to 1, and I k is the k×k identity matrix. Let n = p +p +· · ·+pr, then we have 
